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Gestational diabetes mellitus 
(GDM) is a common disorder 
of pregnancy. Approximately 

6–7% of all pregnancies are affected 
by diabetes, of which 90% are con-
sidered GDM (1). The number of 
women affected by GDM is expected 
to increase as more obese and morbid-
ly obese women achieve pregnancy. 
In addition, if the criteria proposed 
by the International Association 
of Diabetes and Pregnancy Study 
Groups are adopted by the American 
College of Obstetrics and Gynecology 
(ACOG), there will be a surge in the 
number of women diagnosed with 
this disorder in the United States 
(1,2). 

The risks of GDM are well defined. 
It is associated with both antenatal 
and neonatal risks for the offspring, 
as well as possible lifelong health con-
cerns. The most common obstetrical 
risks include hypertensive disorders of 
pregnancy, dystocia, cesarean deliv-
ery, and pelvic trauma. The fetal and 
neonatal risks include macrosomia, 
birth trauma, hypoglycemia, meta-
bolic disorders, hyperbilirubinemia 
from polycythemia, and intracar-
diac septal hypertrophy. Long-term 
maternal concerns include increased 
risks of type 2 diabetes and cardiovas-
cular disease. The risks to offspring 
of mothers with diabetes include 

childhood and adult obesity, type 2 
diabetes, and hypercholesterolemia. 
All of these risks appear to be directly 
or indirectly related to glucose metab-
olism during pregnancy.

Treatment goals of GDM include 
the avoidance of fetal hyperinsulin-
emia, which leads to macrosomia, 
birth trauma (neonatal and mater-
nal), and cesarean delivery. All of 
these complications lead to poor 
neonatal outcomes and maternal 
complications. Although the goal is 
fairly clear—prevent fetal hyperin-
sulinemia and macrosomia—the way 
to achieve this goal is not. Pedersen 
(3), in 1952, theorized that maternal 
hyperglycemia leads to fetal hyper-
glycemia and fetal macrosomia. 
Combs et al. (4), in 1992, com-
pared pre- and postprandial blood 
glucose levels to fetal macrosomia 
in patients with pregestational dia-
betes. This study showed a positive 
relationship between fetal macroso-
mia and maternal glucose control, 
and specifically postprandial glucose 
control. The 2008 Hyperglycemia 
and Adverse Pregnancy Outcomes 
(HAPO) study (5) was designed to 
evaluate the effect of maternal hyper-
glycemia. This study demonstrated 
the association between elevated 
blood glucose levels with neonatal 
complications. Maternal hyperglyce-
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Carbohydrate Content in the GDM Diet: Two Views

View 2: Low-Carbohydrate Diets Should Remain 
the Initial Therapy for Gestational Diabetes
Wadia R. Mulla

■ IN BRIEF The appropriate dietary intervention for gestational diabetes 
mellitus (GDM) is not clear. Traditionally, a low-carbohydrate diet has been 
prescribed. Recently, there has been a movement to prescribe a diet higher 
in nutrient-dense carbohydrate as the initial treatment for GDM. At this time, 
there is insufficient outcome data to support this type of diet. 
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mia was associated with an increased 
risk of macrosomia, primary cesarean 
section, neonatal hypoglycemia, and 
hyperinsulinemia. Elevated blood 
levels of fasting, 1-hour, and 2-hour 
post-load plasma glucose obtained 
through oral glucose tolerance testing 
were linked to birth weights and cord-
blood serum C-peptide levels >90th 
percentile. Less significant associ-
ations were noted between glucose 
levels and primary cesarean delivery 
and clinical neonatal hypoglycemia. 
Increased plasma glucose levels were 
also associated with increased risks of 
premature delivery, shoulder dystocia 
or birth injury, intensive neonatal 
care, hyperbilirubinemia, and pre-
eclampsia. Crowther et al., in the 
Australian Carbohydrate Intolerance 
Study in Pregnant Women (6), 
sought to determine whether treat-
ment of GDM could lower the risks 
of shoulder dystocia and neonatal 
macrosomia. This study documented 
significantly lower complications 
with decreases in maternal hypergly-
cemia. Subsequently, Landon et al. 
(7,8) showed that treating mild GDM 
with diet, self-monitoring of blood 
glucose, and insulin therapy to reduce 
hyperglycemia and prevent post-
prandial hyperglycemia significantly 
decreased the risk of fetal overgrowth, 
shoulder dystocia, cesarean delivery, 
and hypertensive disorders. 

Diet therapy is generally the first-
line treatment for women with GDM. 
The traditional diet is based on body 
weight using a formula of kcal/kg. 
Once the overall energy needs are 
determined, the general composition 
is 40% carbohydrate, 15–20% pro-
tein, and 40–45% fat. More recently, 
this prescription has come into ques-
tion. In 2011, the American Diabetes 
Association (ADA) removed the rec-
ommendation for a specific diet or a 
specific carbohydrate intake from its 
practice guidelines (9). Its most recent 
statement recommends a diet that 
promotes maternal and fetal well-be-
ing in the absence of ketones, but 
allows for adequate caloric consump-
tion for adequate maternal weight 

gain. ACOG, however, continues 
to recommend a low-carbohydrate 
diet, with carbohydrate comprising 
35–40% of diet intake. The ratio-
nale for this is that increased levels 
of carbohydrate in the diet increases 
maternal weight gain and mater-
nal glucose levels, leading to fetal 
macrosomia (1). This is where the 
controversy lies. Should practitioners 
continue to recommend a low-carbo-
hydrate diet in the initial treatment 
of GDM?

Jovanovic-Peterson and Peterson 
(10), in 1990, examined the relation-
ship between carbohydrate intake and 
1-hour postprandial blood glucose. 
There was a significant relationship 
between percentage of carbohydrate 
and postprandial blood glucose level. 
Lower-carbohydrate diets yielded 
lower postprandial glucose levels. 
Amniotic fluid levels were also mea-
sured, and elevated levels of amniotic 
fluid insulin also were directly associ-
ated with carbohydrate intake. Based 
on their results, these investigators 
recommended that diet for GDM 
focus on lowering carbohydrate 
intake.

Major et al. (11), in 1998, com-
pared diets consisting of <42% 
carbohydrate and >45% carbohy-
drate to manage GDM. Although 
this was a nonrandomized study, 
it demonstrated a decreased risk of 
postprandial hyperglycemia, lower 
risk of requiring insulin to control 
blood glucose, and lower risk of fetal 
macrosomia.

In contrast to earlier studies, 
Cypryk et al. (12), in 2007, com-
pared a lower-carbohydrate diet to a 
higher-carbohydrate diet and found 
that, after 2 weeks, there was no sig-
nificant difference in blood glucose 
control between the two groups. 
However, because of this study’s short 
time period, no neonatal or maternal 
outcomes could be reported. Viana 
et al. (13) performed a 2014 meta- 
analysis looking at the effects of 
dietary intervention on neonatal 
outcomes and reported that low-car-
bohydrate diets had no effect on 

neonatal outcome; however, based 
on the paucity of available controlled 
studies, the data reported were lim-
ited. In 2013, Moreno-Castilla et 
al. (14) compared a low-carbohy-
drate to a higher-carbohydrate diet 
to determine the effect on the need 
to treat GDM with insulin. The pri-
mary outcome of this study did not 
include neonatal complications. A 
2009 systematic review of random-
ized studies (15) addressing dietary 
treatment of GDM concluded that 
there was insufficient evidence to rec-
ommend a specific dietary approach. 
The authors reported that there were 
not enough randomized, controlled 
studies to support either type of diet.

Hernandez et al. (16) reported 
the results of a randomized cross-
over study in which investigators 
increased the amount of carbohydrate 
and decreased the amount of fat in 
patients’ diets. They used a higher 
percentage of more nutrient-dense 
carbohydrate using the CHOICE 
(Choosing Healthy Options in 
Carbohydrate Energy) diet (60% 
carbohydrate, 45% fat, and 15% 
protein) with continuous glucose 
monitoring  to determine mean blood 
glucose. This study was controlled, 
and carbohydrate intake was closely 
monitored. The results showed higher 
1- and 2-hour postprandial breakfast 
values, 5-hour postprandial glucose 
levels, and overall daytime glucose 
values. Insulin and C-peptide levels 
on the CHOICE diet were higher 
than on the low-carbohydrate diet. 
However, these authors argued that 
the area under the curve glucose was 
still within the target range in the 
group with the higher-carbohydrate 
diet. They noted that free fatty acids 
were lower in the higher-carbohydrate 
diet and suggested that the free fatty 
acid levels may be an important com-
ponent of the diet to treat GDM and 
prevent neonatal adiposity. However, 
obstetrical and neonatal outcomes 
were not addressed; this study specif-
ically looked at glucose metabolism 
and not neonatal or maternal obstet-
rical outcomes. 
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Trout et al. (17), in an article 
published in this issue of Diabetes 
Spectrum (p. 71), compared a 
low-carbohydrate diet (40% carbo-
hydrate, 40% fat, and 15% protein) 
to a high-carbohydrate diet. However, 
the primary outcome of lower 2-hour 
postprandial blood glucose was not 
achieved. There was a trend toward 
lower fasting blood glucose and 
2-hour postprandial values when 
results from the two sites for this 
study were compared. Although there 
was no significant difference in the 
neonatal complications of macroso-
mia and shoulder dystocia, there was a 
trend toward neonatal hypoglycemia 
in the nonintervention cohort follow-
ing the higher-carbohydrate diet.

Interestingly, there was signifi-
cantly lower 2-hour postprandial 
blood glucose in one of the two sites. 
There was also a significant difference 
in the rate of neonatal complications 
when the two sites were compared. 
Site A (a teaching hospital) is located 
in a food desert, whereas Site B (a 
community hospital) had a low pov-
erty rate. When the two sites were 
compared, carbohydrate intake was 
similar, but Site A had lower total 
protein and fat intake than Site B. 
This study suggests that prescribing 
a specific carbohydrate diet does 
not address other factors that affect 
glucose response. Not only should a 
low-carbohydrate diet be prescribed, 
but fat and protein intake also should 
be addressed to achieve the ADA goal 
of a diet that promotes maternal and 
fetal well-being.

Despite advocates for higher- 
carbohydrate diets suggesting that 
there is no difference in postprandial 
blood glucose levels between low- 
and higher-carbohydrate diets, there 
is insufficient evidence to support a 
higher-carbohydrate diet in GDM. 

There is also little evidence that a 
higher-carbohydrate diet prevents 
the neonatal complications linked 
to GDM. Although Hernandez et 
al. (16) do recommend a higher- 
carbohydrate diet with nutrient-dense 
carbohydrate, they report that blood 
glucose levels are higher with such a 
diet. Higher maternal blood glucose 
levels lead to fetal hyperinsulinemia, 
which then leads to maternal and neo-
natal complications. The main goal of 
GDM treatment is the achievement 
of lower postprandial blood glucose 
levels, with a resultant decrease in the 
risk of fetal hyperinsulinemia. Until 
studies can demonstrate that higher- 
carbohydrate diets do not cause an 
increase in fetal insulin secretion, 
low-carbohydrate diets should con-
tinue to be recommended. The best 
way to achieve lower postprandial 
blood glucose levels and prevent fetal 
hyperinsulinemia is to prescribe a 
low-carbohydrate diet. 
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